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1.0 INTRODUCTION

In September of 2001, the Illinois Environmental Protection Agency's (Illinois EPA)
Office of Site Evaluation (OSE) was tasked by United States Environmental Protection Agency
(U.S. EPA) Region V to conduct a Combined Assessment (CA) at the Clark/Blue Island (CBI)
Site located in Blue Island, Illinois. The CBI site is located at the corner of 131* Street and
Kedzie Avenue in Blue Island, Illinois (Figure - 1), and consists of an inactive oil refinery, an
adjacent navigable water way (Cal Sag Channel), and the areas surrounding the refinery that
were impacted by air borne deposition of spent catalyst materials. The refinery had a history of
air borne spent catalgfst releases, surficial releases of raw materials and products, discharges to
the Cal Sag Channel (Cal Sag), and associated pipeline releases. The CBI Site (ILN 000508156)
was placed on the Comprehensive Environmental Response, Compensation and Liability
Information System (CERCLIS) on March 15, 2001. The Illinois EPA’s Office of Site
Evaluation prepared a Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) Combined Assessment Field Activity Work Plan, dated October 22, 2001, to
investigate the effects of air borne deposition of spent catalyst on areas surrounding the refinery,
and to investigate operational impacts to the surface water e);posure pathway. Investigation of
the refinery property was to be conducted at a later date; however, negotiations for a Consent
Order with the Potentially Responsible Party (PRP) have postponed this activity. The CA is
performed under the authority of the Comprehensive Environmental Response, Compensation

and Liability Act (CERCLA) commonly known as Superfund.

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR Part

300) requires a Preliminary Assessment (PA) be performed on all sites entered into the
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Comprehensive Environmental Response, Compensation, and Liability System (CERCLIS). Ifa
detailed Site Inspection (SI) is considered necessary, and if site conditions warrant, the CA is

intended to:

1) Eliminate from consideration those sites that. pose not threat to public health or the
environment;

2) Determine the potential need for a removal action;

3) Set priorities for future investigations;

4) Gather existing or additional data to facilitate later components of the site assessment
process.

The CA integrates PA/SI activities typically performed during the PA (information gathering,
site reconnaissance) with activities typically performed during the SI (review of data,
development of field work plans, field sampling, filling data gaps) to achieve one continuous site

investigation.

[f the determination is made that the site is NPL caliber, additional data will likely be needed to
complete the assessment. A sampling plan to accommodate removal and site assessment needs,
as well as initial remedial needs will be developed. The need for site sampling will be based on a
reasonable understanding of the site in order to assure that adequate data will be collected for the
removal assessment and the preparation of the Hazard Ranking System (HRS) score. The need
for the initial sampling for the remedial investigation will also be considered. Upon completion

of the data gathering, there will be a determination of whether the site should be forwarded
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within the Superfund process, either through the remedial or removal programs. Based on the
preliminary HRS score and removal program information, the site will then either be designated

as No Further Action (NFA), or carried forward as an NPL listing candidate.

The CA will address all the data requ.irements of the revised HRS using field screening and NPL
level Data Quality Objectives (DQO's) prior to data collection. It will also provide data in a |
format to support remedial investigation work plan development. Only sites that appear to score
high enough for NPL consideration and that have not been deferred to another authority will

move on to an Expanded Site Inspection (ESI).

2.0 SITE BACKGROUND
2.1 Site Description
The CBI site is located in an unincorporated area of Cook County between the towns of Blue
[sland, Alsip, and Robbins, Illinois (Figure-2). The CBI site is current.ly owned by the Premcor
Refining Group, Inc. (Premcor). The site address is commonly known as 131% and Kedzie
Avenue, Blue Island, Cook County, Illinois. It is bordered to the north by 127" Street, to the
south by the Calumet Sag Channel (Cal Sag) a navigational channel, to the east by railroad
tracks, and to the west by industrial facilities and eventually Pulaski Rd.(Figure-3). It is located
in Sections 35 and 36, Township 37 North, Range 13 East of the Third Principal Meridian, Cook
County, Illinois. Mosquito Creek (also known as Wireton Creek) is an intermittent stream that

bisects the northwestern portion of the property, exists the property to the east, runs along
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Wireton Road and merges with Stony Creek (a perennial stream), which drains into the Cal Sag

upstream of the site (Figure-4).

Property use adjacent to the refinery is mainly industrial/commercial; however, residential
properties exist just south of the refinery between 131 Street and the Cal Sag. The area south of
the Cal Sag (Village of Robbins) is predominantly residential. The area east and northeast of the
adjacent industrial/commercial properties (Village of Blue Island) is predominantly residential.
Residential properties within the Village of Alsip exist north of Burr Oak Road and west of
Homan Avenue. Public Golf courses, public parks, and several schools are all located within
one-mile of the site. The currently inactive Robbins incinerator is located directly south of the

refinery property on the southern bank of the Cal Sag Channel.

The CBI site occupies approximately 166 acres, which have been divided into seven (7) areas.in
the March 2004 Consent Order, based on existing and former site activities (Figure-5). These
include the: 1) Northwest Property; 2) West Property; 3) Northwest Terminal; 4) Southwest
Terminal; 5) Triangle Property; 6) Administrative Offices; and, 7) Parco Food Property (or
Cookie Factory). The Northwest Property is predominantly undeveloped property consisting of
grasslands, shrubs and trees. A brick and steel warehouse building, and some railroad tracks are
located on the northern portion of this area. The warehouse was reportedly used to store spent
catalyst and drummed materials (Illinois EPA, BOL File). Spent catalyst, off-specification
resins, and sulfur were reportedly dumped or buried at this portion of the site. Piles of catalyst
were observed in this area at the time of the investigation. A low lying drainage area (part of

Mosquito Creek) crosses the Northwest Property from west to east to a culvert that passes under
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Homan Avenue. Surface water from the Northwest Terminal was reported to have discharged to

this drainage way. An area used for fire training is also located at the southern portion of the

Northwest Property.

The West Property (Figure-5) is an undeveloped area covered with vegetation. No structures are
present on this portion of the property. It is unknown whether this area has been used for

disposal of chemicals or products associated with refinery operations.

The Northwest Terminal area (Figure-5) consists of aboveground storage tanks, aboveground
and underground piping, a truck loading terminal, and the former lead plant (URS, 2004).

Historical releases of hazardous materials have occurred at this location.

The Southwest Terminal (Figure-5) extends to the Cal Sag and consists of ASTs, aboveground
and underground piping, the marine dock, the Hammond Pipeline Pump Station, the Westshore
Pipeline Pump Station, a transformer building, the water treatment plant, the canal water intake
building, and a truck loading station (URS, 2004). Historical releases of hazardous materials
have occurred at this location. Product recovery wells were installed at the marine dock area in
response to releases from the Southwest Terminal. Prior to installation of the wastewater
treatment system, runoff from the refinery and di.scharge from a six-foot diameter storm sewer

that crosses the site from the triangle property, discharged straight into the Cal Sag.

The Triangle Property (Figure-5) was the location of the refinery. Historical releases of

hazardous materials have occurred at this location. Spent catalyst releases occurred from this
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location on several occasions. Catalyst released into the air was deposited throughout the City
of Blue Island. During one release, Eisenhower High School, located north of the refinery across

Stony Creek, was forced to close temporarily due to the impacts from the release.

The Administration Offices (Figure-5) area contains the administrative office, laboratory
operations, employee parking, and the electrical switchgear station (URS, 2004). Clark/Premcor
also owns residential property south of 131% Street; however, no refinery or storage activities

have occurred at those locations.

Thé Parco Foods Property (Figure-5) has been occupied by a variety of companies before it was
purchased by Premcor in 1998 (URS, 2004). The building was reportedly demolished in
2001/2002, and the demolition debris was taken to the Triangle Property a;nd used as fill. In
1993 two petroleum USTs were removed and a No Further Action Letter was issued by the State.

This area was purchased by Premcor for additional storage space.

Clark Oil previously owned a chemical plant situated next to the northwest crude tank field.
Tetraethyl lead was added to gasoline in a small building located at the corner of this property.
This property was sold in 1985, but was still in operation as a chemical plant at the time of this

investigation.

Surface water runoff from the Crude Oil Tank Farm (Area 3) has historically drained into
Mosquito Creek. Surface water runcff from the refinery and tank farms reportedly discharged to

the Cal Sag. At some point during operation, surface water runoff was channeled to a

10
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wastewater treatment system and discharged to the local Publicly Owned Treatment Works

(POTW) facility.

The majority of the site is sparsely vegetated; however, the Northwest Property and the West
Property are mostly undeveloped and are overgrown by grass, shrubs, and trees.
Topographically, the site is relatively flat and slopes towards the Cal Sag. Natural runoff

patterns are disrupted in the tank farm areas by containment berms.

The surficial geology of the Blue Island area consists of Quaterary age sediments of the Equality
and Henry Formations (Willman, 1971). These sediments consist of glacial lake floor deposits
(Lake Plain sediments), and erosional channel material from outlets of glacial lakes (Glacial
Sluiceway sediments). Glacial lake sediments from the Chicago Lake Plain extend from Lake
Michigan to an area approximately 5-miles west of Blue Island. Glacial Sluiceway deposits near
Blue Island are present along the course of Cal Sag Channel and Stony Creek. The Lake Plain
sediments consist of thin deposits of silt, clay, and sand, largely underlain by glacial till. The
Glacial Sluiceway sediments are predominantly sand énd gravel outwash deposits. Glacial

deposits are between 25 and 50 feet think near the site (Illinois EPA website).

Silurian aged bedrock formations are present beneath glacial sediments in the Blue Island area.
Silurian aged rocks in the area consist of the Alexandrian and Niagarian Series formations
(Willman. 1971). The strata are almost entirely dolomite that ranges from extremely
argillaceous, silty, and cherty to exceptionally pure. The upper part consists of reefs of massive

to well bedded pure dolomite. Bedrock outcrops at a few locations in the Blue Island area.

11
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Bedrock may have been encountered in the Cal Sag near the marine terminal dock during

collection of sediment samples.

Two water bearing aquifers are present in the Blue Island area, the Calumet aqt_lifer and the
Silurian-Devonian aquifer (Kay, et. al., 1996). The Calumet aquifer consists of surficail sands
and permeable fill deposits that range from 0-70 feet in thickness. This aquifer is unconfined
and is recharged by direct infiltration from precipitation. The Calumet aquifer is in good
hydraulic connection with surface-water bodies. The depth to water is generally less than 15 feet
deep. A confining unit ranging in thickness from 0-200 feet is regionally present between the
Calumet aquifer and the Silurian-Devonian aquifer (Kay, et. al., 1996). Just south of Blue
Island, the confining layer is absent and the Silurian-Devonian aquifer is in direct hydraulic
connection with the overlying Calumet Aquifer. The Silurian-Devonian aquifer consists of
limestone and dolomite bedrock formations. The City of Blue Island obtains its drinking water

from a Lake Michigan municipal water supply.

2.2 Site History

Great Lakes Refinery began operations at the current site in the mid-1920s. Emery Clark
(Clark Oil Company) purchased the facility in 1945. Within a three-year period from 1964 to
1966, Clark completed two major expansion projects at the Blue Island refinery. A multi-million
dollar petrochemical complex which began operation in 1964, and an 11-million dolar
expansion of the refinery itself, which enabled the plant to increase crude oil throughput from

35,000 to 55,000 barrels a day. Subsequent modifications increased capacity to 80,000 bpd.

12
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Apex Oil Company, a St. Louis based trading firm purchased the refinery from Clark in 1981.
Apex sold the petrochemical complex near the refinery in 1985. A Canadian based corporation,
Horsham Corporation, acquired the Clark Operating Company from Apex in November 1988.
Horsham Corporation subsequently sold the company to its current owners, the Blackstone
Partners Group II in November 1997. Blackstone divested Clark’s retail operations and brand
name in July 1999 and changed the name of the refinery company to The Premcor Refining
Group Inc. in May 2000. In January 2001, Premcor made the economic decision to end refinery
operations; however, storage and distribution were to continue at the site. In October and
November of 2001, the Illinois EPA’s OSE conducted a Combined Assessment of the Premcor
facility, adjacent residential areas, and adjacent waterways, to determine what if any
environmental impact had occurred from refining operations. On January 18, 2004 a complaint
from the State was filed against Premcor which outlined numerous releases of petroleum and
chemical compounds. tO/n March 16, 2004, the Circuit Court of Cook County entered a Consent
Order between Premcor and the State of [llinois to address releases to land and waters of the

State. The Consent Order requires Premcor to perform a remedial investigation and feasibility

U

study at the site.

——ne

Refinery operations included distallation, hydrocracking, fluid catalytic cracking, alkylation,
hydrotreating, reforming, product treatment, blending sulfur recovery, and vapor recovery. The
refinery was designed to maximize high-octane gasoline production. Major products produced at
the refinery included: liquefied petroleum gas (LPG), gasoline, distillate fuels, sulfur, propylene,

No. 6 fuel o1}, and asphalt or coker charge.

13
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Numerous releases of petroleum, and chemicals used during refining operations, have occurred
at the site. These releases have been of known and unknown quantities. Due to a release in

1991, the State filed a complaint that was amended five times to include additional releases.

/
}Spent FCC catalyst has been released and deposited over a significant area of Blue Island.

Catalyst releases forced the temporary closure of a nearby High School in 1994. On September
9, 1998, the United States filed a complaint against Premcor. Consent Orders were entered in
April and June of 2002. The Consent Orders settled alleged liability for air pollution violations
and for operation of the tank farms only.  According to the March 2004 Consent Order, free
phase hydrocarbons have been identified near tank farm areas, the Administration Office area,
transfer pipelines, and the truck loading dock. Product recovery activities have taken place

adjacent to the Cal Sag Channel in response to a visible sheen on the water.

2.3 Previous Investigations

At least seven (7) investigations were performed at the Clark/Premcor facility by
environment consultants from May 1992, to the present (URS, 2004). Until September of 2001,
investigations focused primarily on certain areas of the site. In September of 2001, a due
diligence investigation was performed on the entire site for the purposes of obtaining
environment liability insurance. Soil and groundwater samples were collected from each of the
areas of concern. Compounds to be analyzed varied at each location, but were predominantly
total RCRA (Resource Conservation and Recovery Act) metals, BTEX (benzene, toluene,
ethylbenzene, and xylenes), and PAHs (Polycyclic Aromatic Hydrocarbons). PCBs
(Polychlorinated Biphenyls) were analyzed for at select locations. The investigation did not

include offsite properties or adjacent water bodies. The Illinois EPA CA took place shortly after

14
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the due diligence investigation in October and November of 2001. The Illinois EPA

investigation focused primarily on offsite impacts to surrounding private properties and adjacent

water bodies.

Results of the due diligence investigation identified petroleum contamination in the soil at
various areas at the site, and identified free phase contamination in the soil and groundwater

throughout the site. Lead contamination was observed near the former tetraethyl lead plant.

24 Regulatory Status

Information currently available does not indicate that the Clark/Premcor site is under the
authority of the Resource Conservation Recovery Act (RCRA), the Atomic Energy Act (AEA),
Uranium Mine Tailings Action (UMTRCA), or the Federal Insecticide Fungicide or Rodenticide
Act (FIFRA). Pursuant to a March 16, 2004 Consent Order between Premcor and the State of
Hlinois, Premcor will conduct a remedial investigation/feasibility study and site investigation at
the stte. The Illinois EPA’s Federal Site Remediation Section will be monitoring technical

compliance with the Consent Order.

3.0 COMBINED ASSESSMENT ACTIVITIES

3.1 Sampling Activities
On October 16 & 17, 2001, the Illinois EPA’s OSE analyzed surficial soils at 43 offsite
locations using X-Ray Fluorescence (XRF) technology to evaluate potential impacts from Fluid

Catalytic Cracking (FCC) spent catalyst releases (Figure - 6). Spent catalyst was released into

15
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the air at times when refining processes would fail. The spent catalyst would then be deposited
from the air to the surrounding area. Shallow soils less than six inches in depth were analyzed
for total metals using the XRF instrument at private residences, schools, and public parks in the
surrounding communities of Blue Island, Alsip, and Robins. Sampling locations were heavily
weighted in the prevailing wind direction. Sediment samples from Mosquito Creek, Stony
Creek, and the Cal Sag Channel, were also analyzed using the XRF. On November 6-8, 2001,
the OSE returned to the site to collect laboratory analytical samples from select areas previously
analyzed with the XRF. In additional to collection of soil samples from residential areas beyond

the refinery property, sediment and surface water samples were collected from Mosquito Creek,

Stony Creek, and the Cal Sag Channel.

Soil, sediment, and surface water samples collected by the Illinois EPA’s bfﬁce of Site
Evaluation during the Combined Assessment were transferred to containers provided by Illinois
EPA’s Contract Laboratory Program. The sample containers were packaged and sealed in
accordance with Illinois EPA’s Office of Site Evaluation Program procedures. Samples were
sent to various laboratories within the U.S. EPA Contract Lab Program for analysis. A complete

analytical data package, including quality assurance review sheets is located in Appendix C.

3.1.1 Soil XRF Sample Locations
On October 16 & 17, 2001, the OSE analyzed shallow surface soils at 43
locations throughout the communities of Blue Mound, Alsip, and Robins using XRF
technologies (Figure-6). A catalyst rile located on the Northwest Property area was also

analyzed. The Niton 700 Series XRF Instrument was used to analyze the total metal

16
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the air at times when refining processes would fail. The spent catalyst would then be deposited
from the air to the surrounding area. Shallow soils less than six inches in depth were analyzed
for total metals using the XRF instrument at private residences, schools, and pﬁblic parks in the
surrounding communities of Blue Island, Alsip, and Robins. Sampling locations were heavily
weighted in the prevailing wind direction. Sediment samples from Mosquito Creek, Stony
Creek, and the Cal Sag Channel, were also analyzed using the XRF. On November 6-8, 2001,
the OSE returned to the site to collect laboratory analytical samples from select areas previously
analyzed with the XRF. In additional to collection of soil samples from residential areas beyond

the refinery property, sediment and surface water samples were collected from Mosquito Creek,

Stony' Creek, and the Cal Sag Channel.

Soil, sediment, and surface water samples collected by the Illinois EPA’s Office of Site
Evaluation during the Combined Assessment were transferred to containers provided by Illinois
EPA’s Contract Laboratory Program. The sample containers were packaged and sealed in
accordance with Illinois EPA’s Office of Site Evaluation Program procedures. Samples were
sent to various laboratories within the U.S. EPA Contract Lab Program for analysis. A complete

analytical data package, including quality assurance review sheets is located in Appendix C.

3.1.1 Soil XRF Sample Locations
On October 16 & 17, 2001, the OSE analyzed shallow surface soils at 43
locations throughout the communities of Blue Mound, Alsip, and Robins using XRF
technologies (Figure-6). A catalyst pile located on the Northwest Property area was also

analyzed. The Niton 700 Series XRF Instrument was used to analyze the total metal
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concentrations in soils less than six inches in depth. Sampling locations were selected in areas
with the minimum amount of overhead obstruction since contaminants would have been air
deposited. When vegetation was present, it would be pealed back or removed using either a
decontaminated stainless steel trowel or shovel to expose the soil immediately below the
vegetative layer. The XRF instrument would be placed directly on the soil to take the surface
reading. Then soil from 1-2 inches, 3-4 inches, and occasionally 6-inches would be analyzed
using the XRF instrument to determine the vertical distribution of metals in the soil. When all
readings were recorded, the vegetative layer would be returned, and the location would be
marked using a Trimble Pro-XR Global Positioning System (GPS) Unit. XRF results are

presented in Table-1.

3.1.2 Sediment XRF Sample Locations

[llinois EPA personnel attempted to collect sediment samples from Mosquito
Creek, Stony Creek, and the Cal Sag Channel for XRF analysis on October 16 & 17, 2001
(Figure-7). Samples were collected to determine if spent catalyst releases or refinery operations
had impacted surface water drainage ways. Samples were collected using a decontaminated
stainless steel hand auger. Sediments were put into a plastic ziplock bag so they could be dried
prior to analysis. Samples could only be collected from the following locations: 1) an upstream
location of the Cal Sag Channel (S-101 4"-6"); 2) Stony Creek where it discharges to the Cal Sag
Channel (S-102 Surface & 2"-3"); 3) Stony Creek, upstream from the confluence of Mosquito
Creek and Stony Creek (S-103 0-6"); 4) Mosquito Creek at the confluence of Mosquito Creek
and Stony Creek (S-104 0-3"); 5) Mosquito Creek at a culvert on the Northwest Property where

Mosquito Creek crosses Homan Ave. (S-105 2"-6"); 6) Mosquito Creek where it enters the

17
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Northwest Property (S-106 0-1" & 2"-4"); and, 7) Cal Sag Channel off of the east end of the
barge loading dock (S-107 Surface). An attempt was made to collect sémples from the west end
of the barge loading dock area (S-108) and the surface water discharge location; however, no
sample could be obtained. Bedrock may have been encountered and only gravel could be

obtained. XRF results are presented in Table-1.

3.1.3 Laboratory Analytical Soil Samples
Laboratory analytical samples were collected from 22 locations to confirm XRF
sampling results November 6-8, 2001 (Figure-8). Samples were collected directly beneath the
vegetative cover at a depth of 0-1" using a decontaminated stainless steel trowel. Samples were
placed directly into designated U.S. EPA Contract Lab Program sample jars and analyzed for

total metals including cyanide, and semi-volatile organic compounds.

3.1.4 Laboratory Analytical Sediment Samples

Laboratory analytical sediment samples were collected from 15 sample locations
on November 7 & 8, 2001, to determine if refining operations have impacted surface water
drainage ways adjacent to the site (Figure-9). Samples were collected at upstream and
downstream locations from the Cal Sag Channel, Stony Creek, and Mosquito Creek. Sediment
samples were collected at varying depths of less than six inches (Table-2). Portions of the floor
of the Cal Sag Channel near the barge loading dock area was bedrock, and or gravel and no
sediment sample could Be obtained. Samples were collected using either a decontaminated
stainless steel hand auger or a decontaminated stainless steel Ponar dredge. - Sediment samples

were analyzed for the Target Compound List (TCL) which includes, Volatile Organic

18
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Compounds (VOCs), Semi-Volatile Organic Compounds (SVOCs), Polychlorinated Biphenyls

(PCBs), Pesticides, Total Metals, and Cyanide (Appendix-A).

3.1.5 Laboratory Analytical Surface Water Samples

Six (6) surface water samples were collected from Mosquito Creek, Stony Creek,
and the Cal Sag Channel on November 7 & 8, 2001, to assess impacts to surface water drainage
ways from refining operations. Surface water samples were collected from upstream and
downstream locations (Figure-9). Surface water samples were laboratory analyzed for the TCL
(Appendix-A). During collection of S-101 at the upstream portion of the Cal Sag Channel, a
barge passed through before the inorganic sample could be collected. A large amount of
sediment was stirred up into the water as it passed. Surface water samples were collected from
the surface of Stony Creek and Mosquito Creek using the sample jars. Surface water samples in
the Cal Sag Channel were collected using a “Bacon Bomb” sampler at depths of approximately 8§

feet below the surface.

3.2 Analytical Results

All samples collected during this Combined Assessment were analyzed through the
USEPA Contract Lab Program. Organic samples were sent to Liberty Analytical in Cary, North
Carolina, and all inorganic samples were sent to Sentinel Inc. in Huntsville, Alabama. Proper
C haiﬁ of Custody procedures were followed throughout the investigation from collection to

analysis. Chain of Custody forms are attached in Appendix C.
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For purposes of this report, analytical results from soil samples were compared to three different
criteria to establish the risk to human health and the environment. They are the site background
concentrations, Soil Chemical Data Matrix (SCDM) benchmarks (U.S. EPA, June 1994), and
U.S. EPA Removal Action Levels (RALs). Contaminant concentrations found to be three times
the background concentration are said to be “significantly above background”. Concentrations
significantly above background can be used to establish an “observed release”, provided the
hazardous substance can be attributed to the site. This is an important step in scoring exposure
pathways under the Hazardous Ranking System (HRS) (U.S. EPA, November 1992).
Contaminant concentrations significantly above background may not represent a threat to human
health and the environment. The Key Sample Summary Tables contain compounds which were
detected at concentrations considere& to be “significantly above background”. Values are in bold

text if they exceed SCDMs or RALs.

SCDMs values are compound specific factor values and benchmark values, based on the
physical, chemical, and radiological properties of a hazardous substance. These values are used
when evaluating hazardous substances at a site using the HRS, and may be specific to the
expoéure pathway being evaluated. RALs are concentrations of hazardous substances that
represent an imminent and substantial threat to human health and the environment. If RALs are
exceeded, a time critical removal action may be warranted to eliminate the imminent and

substantial risk.

Sediment samples results will be evaluated based on a comparison to background sediment

concentrations. Concentrations three times above background will be considered “significantly

20
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above background”. Should attribution to refinery operations be demonstrated as well,
contaminants of concern will meet observed release criteria as defined in the HRS. 'Sediment
samples from intermittent streams will be compared to soil SCDMs. Sediment samples from
perennial streams will be compared to Ontario Sediment Benchmarks (Queen’s Printer for

Ontario, August 1993) in a later section of this report to evaluate potential effects to aquatic

plants and animals.

Surface water samples will be evaluated based on a comparison to background surface water
concentrations. Concentrations three times above background will be considered “significantly
above background”. Should attribution to refinery operations be demonstrated as well,
contaminants of concern will meet observed release criteria as defined in the HRS. Surface
water samples will also be compared to acute and chronic fresh water SCDMs to evaluate risk to

human health and the environment.

3.2.1 Soil Sample Analytical Results
Twenty-three (23) soil samples were collected from 22 locations during the CA

(Figure - 8). Samples were collected from residential properties, City parks, City right of ways,
and schools located_near the refinery. Sample locations were chosen based on XRF sample
results, location, and visual observations. Samples were laboratory analyzed for SVOCs and
inorganics. Nearly all of the soil samples were collected directly beneath the sod. This interval
was selected since air borne deposition of contamination was expected to be the source of
contamination in areas around the refinery, and there was insufficient data to warrant otherwise.

Sample results were compared to concentrations observed in the background sample (X-101),
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which was collected from the Elizabeth Conkley Woods Forest Preserve on Central Street,
Jlocated west of the refinery (Figure - 10). Table-3 contains the laboratory analytical results for
compounds detected above the sample quantitation limit or SQL. Table 6 contains the laboratory

analytical results of key samples meeting observed release criteria.

Various SVOCs were detected in soil samples collected near the site (Table - 3); however, only
eight (8) compounds were detected at concentrations meeting observed release cnteria (Table -
6). Four samples were found to exceed the benzo(a)pyrene SCDM of 0.088 ug/kg at four

locations (Table - 6)¢(Figure - 8). No removal action levels were exceeded.

Twelve (12) metals were detected in the soil samples at concentrations above the observed
release criteria (Table - 6). All of these compounds can be naturally occurring. None of the Key

Samples were found to exceed SCDMs or RALs.

3.2.2 Sediment Sample Analytical Results
Sixteen (16) sediment samples were collected from fifteen (15) locations for
laboratory analysis (Figure - 9). Seven (7) were collected from Mosquito Creek, three (3) were
collected from Stony Creek, and six (6) were collected from the Cal Sag Channel. Eight (8)
VOCs were reported at both estimated and detected concentrations from all of the sediment
samples collected (Table - 2). Of those eight, only three compounds were found to exceed the

observed release criteria (Table - 5). None of these compounds exceeded applicable SCDMs or

RALs.
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Thirty-one (31) SVOCs were reported at both estimated and detected concentrations from all of
the sediment samples collected (Table - 2). Thirteen (13) of those compounds were present at
concentrations exceeding observed release criteria (Table - 5). No SVOCs were detected above
observed release criteria in sediment samples from the Cal Sag. Since Mosquito Creek is an
intermittent stream, concentrations from the sediment samples can be compared to soil SCDMs
and removal action levels. Benzo(a)pyrene was found to exceed the SCDM value of 88 ug/kg in
both the background sample X-202 (210 ug/kg) and in sample X-208 (39000 ug/kg). The
benzo(a)pyrene conccntration in X-208 exceeds the RAL of 8800 ug/kg. Three other PAHs were

also found to exceed SCDM values in sample X-208 (Table - 5).

Fourteen (14) pesticides were reported at both estimated and detected concentrations from all of
the sediment samples collected (Table - 2). All fourteen were detected at concentrations above
observed release criteria (Table - 5). Pesticides were detected in all three surface water bodies at
concentrations above observed release criteria. Ten (10) pesticides were detected at
concentrations greater than the soil SCDMs in samples from Mosquito Creek (bold numbers in

Table - 5). No pesticide RALs were exceeded.

Table - 2 contains a list of inorganic parameters that were reported at both estimated and detected
concentrations from all of the sediment samples collected. All of these parameters may be
naturally occurring. Seventeen (17) of these compounds were detected at concentrations
exceeding observed release criteria (Table - 5). Since Mosquito Creek is an intermittent stream,
and is considered part of the overland flow segment of the surface water pathway, inorganic

concentrations will be compared to soil SCDMs. Arsenic concentrations in X-206 and X-207

23



View’

Sl

Vo'

were found to exceed the arsenic SCDM of 0.43 mg/kg; however, the background sample from
Mosquito Creek exceeded the SCDM as well. Nonetheless, arsenic concentrations from X-206
and X-207 are greater than three times above background, meeting the observed release criteria.

None of the inorganic concentrations were found to exceed RALs.

For purposes of assessing potential impacts to surface water bodies, inorganic compounds are
frequently compared to Sediment Quality Guidelines to determine if toxic chemicals from
industrial, municipal, or non-point sources have accumulated in bottom sediments at’
concentrations that are a threat to the survival of bottom dwelling (benthic) organisms and their
consumers. Section 6.0 of ihis report contains a comparison of compounds detected in Stony
Creek and the Cal Sag Channel to concentrations outlined in the Guidelines for the Protection
and Management of Aquatic Sediment Quality in Ontario (Queen’s Printer for Ontario, August

1993).

3.2.3 Surface Water Sample Analytical Results

Six (6) surface water samples were collected from Mosquito Creek, Stony Creek,
and the Cal Sag Channel (Figure - 9). Two surface water samples were collected from each
water body at an upstream location and a downstream location. Surface water samples were
analyzed for the TCL. Acetone and cis-1,2-Dichloroethene were detected at estimated
concentrations in sample S-103 (Table - 4). This was the background sample for Stony Creek.
At the time of collection, there appeared to be a film or sheen present on the water (Appendix B,

Photo 8-Roll 4). No VOCs were detected at concentrations exceeding observed release criteria.
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Diethylphthalate, atrazine, fluoranthene, and bis(2-Ethylhexyl)phthalate were detected at
estimated concentrations in various surface water samples. None of these compounds were

detected at concentrations exceeding observed release criteria.

The background surface water sample for Stony Creek (S-103) was the only sample to contain
pesticides at estimated concentrations, and concentrations above the Sample Quantification Limit
(SQL) (Figure - 9, and Table - 4). The background pesticide concentrations do not appear to be

attributable to the Clark Refinery.

Various inorganic compounds were detected in surface water samples at estimated
concentrations, and concentrations above the SQL (Table - 4). Seven (7) inorganic compounds
were detected in surface water samples at concentrations exceeding observed release criteria
(Table - 7). Lead was detected in Mosquito Creek sample S-106 at a concentration of 8.7 ug/L,
which is above the SCDM of 2.5 ug/L. That was the only inorganic compound detected above

SCDM thresholds.

33 Additional Data
3.3.1 Soil XRF Sample Result
On October 16 & 17, 2001, the OSE analyzed shallow surface soils at 43
locations throughout the communities of Blue Mound, Alsip, and Robins using XRF
technologies (Figure-6). A catalyst pile located on the Northwest Property area was also
analyzed. XRF readings at each location were generally taken at the surface, 1-2 inches, 3-4
inches, and occasionally 6-inches, to obtain a vertical profile on the metal concentrations.

Background 1norganic concentrations were obtained from an analytical soil sample collected
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from the Elizabeth Conkley Woods Forest Preserve located approximately 6-miles from the site.
This location was selected because it was in the opposite direction of the prevailing wind

direction and was not expected to have been impacted by refinery operations.

Lead, arsenic, zinc, copper, nickel, chromium, cobalt, and barium were found at concentrations
significantly above background at various locations throughout the sampling area. Chromium
was the only compound found to exceed the residential SCDM benchmark of 230 ppm at various
locations throughout the site (Table - 1). No RALs were exceeded in soil samples analyzed
using the XRF. Lead was observed at one sample location at a concentration of 1169 ppm,
which is above the residential and industrial/commercial cleanup guidance level of 400 ppm.
This concentration of lead was isolated to this particular location and does not appear to be

related to refinery activities.

A catalyst pile located on the Northwest Property was analyzed using the XRF. The catalyst
contained elevated concentrations of nickel, iron, and molybdenum. Catalysts of varying
composition were used at the refinery, some of which may contain elevated concentrations of
other 1norganic compounds. Although various metals were observed at concentrations
significantly above background throughout the sampling area, it does not appear that these

concentrations are related to spent catalyst releases from the refinery.
3.3.2 Sediment XRF Sample Results

Sediment samples were collected at various locations from Mosquito Creek,

Stony Creek, and the Cal Sag Channel for XRF analysis on October 16 & 17, 2001 (Figure - 7).
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Sediment samples were oven dried prior to analysis using the XRF. National Wetlands
Inventory maps (U.S. Department of the Interior, 1987) were used to classify surface water
bodies near the site to evaluate sediment contaminant concentrations. Inorganic concentrations
in Mosquito Creek were compared to background concentrations and soil SCDMs, since
Mosquito .Creek is classified as an int